Identification of the native NIT2 major nitrogen regulatory protein in nuclear extracts of Neurospora crassa.
The nit-2 gene of Neurospora crassa encodes the major nitrogen regulatory protein which acts in a positive fashion to activate the expression of many different structural genes during conditions of nitrogen limitation. An E. coli-expressed NIT2/beta-Gal fusion protein binds specifically to DNA in vitro by recognizing GATA core elements. Nuclear extracts prepared from a wild-type N. crassa strain contain a protein factor which displays all of the properties expected for the native NIT2 protein. The native NIT2 protein in nuclear extracts binds with high affinity to DNA fragments which contain two GATA elements, weakly to fragments with a single GATA element, and fails to bind to DNAs which lack these sequences. The DNA binding ability of the protein factor in nuclear extracts is efficiently blocked by a polyclonal antibody developed against the zinc-finger region of NIT2 protein. Western blot analysis with the anti-NIT2 antiserum revealed a specific protein with a size of approximately 110,000 daltons, in excellent agreement with the predicted size of NIT2. Both the specific NIT2 DNA binding activity and the protein detected by Western blot are totally lacking in nuclear extracts of a nit-2 rip mutant strain. These results all support the conclusion that the native NIT2 protein in Neurospora cells has been identified. The NIT2 protein is localised in nuclei and could not be detected in the cytoplasmic fraction of cells subjected to nitrogen derepression or nitrogen repression, indicating that the nuclear import of NIT2 is not regulated.